I
n the early 1980s, a diagnosis of HIV generally meant death from AIDS-related opportunistic infections or malignancies. Without effective treatment, life expectancy for most was about a year from the time of presentation of full-blown AIDS. Highly active antiretroviral therapy (ART), available by the late 1990s, dramatically changed the face of this illness (1) . Individuals over age 55 made up more than a quarter (26%, 313,200) of patients with HIV in the United States in 2011 (2) . The Centers for Disease Control and Prevention (CDC) projects that in 2015 more than 50% of patients with HIV will be older than age 50 (3). By 2020, 70% of people with HIV will be in this age range (4) . The increasing prevalence of HIV is due in part to the increasing incidence in older adults, many of whom do not perceive themselves to be at risk (5). In addition, individuals infected with HIV are living longer (1) . HIV is now considered a chronic illness, and patients are more likely to suffer and succumb to non-AIDS-related ailments similar to their HIV-free counterparts (6) . These non-HIV conditions, such as hepatitis, coronary artery disease (CAD), chronic obstructive pulmonary disease, renal disease, and certain malignancies, progress more rapidly in HIV-infected individuals than in those without HIV infection (6) . Hospital medicine doctors can play a key role in managing patients with HIV who are living longer and are more susceptible to poorer outcomes from common agerelated comorbidities.
Being aware of this age shift is important for several reasons: 1) older adults with HIV are at increased risk for readmission and prolonged hospitalizations (7), 2) HIV is underdiagnosed (5, 8) , and hospital admissions are often an opportunity for routine HIV screening, and 3) age-related comorbidities are exaggerated in HIV-positive patients even on ART (9) . This article seeks to heighten physicians' awareness of this paradigm shift and of the newly emerging face of HIV encountered in hospital settings.
Higher hospital utilization in older adults with HIV
Since the advent of ART, inpatient healthcare utilization by HIV patients has greatly decreased; however, for HIVpositive patients aged 50 or older, inpatient utilization has actually increased (7). Furthermore, Bachhuber et al. found that hospitalization rates among people living with HIV in the United States were higher than previously estimated (10) . Older HIV-infected patients have longer lengths of stay and more frequent hospitalizations compared to their younger counterparts (7) . Indeed, older HIVinfected patients contribute to growing numbers of overall inpatient admissions (7) . Patients receiving treatment late in the HIV disease course have substantially higher direct medical expenditures compared to those managed earlier (11) . Inpatient providers should aim to diagnose HIV infection early in order to decrease morbidity and mortality and curb healthcare utilization.
Routine screening for HIV in the hospital setting
In 2013, the CDC estimated that 8,575 new HIV diagnoses in the United States were in patients aged 50 or older ( Fig. 1) (2) . These individuals are usually diagnosed and treated later in the disease course, portending poorer prognoses (2) . According to the CDC, half of the patients older than age 50 diagnosed with HIV are concurrently diagnosed with AIDS (4). Older patients symptomatic with HIV or AIDS are often misdiagnosed as having signs or symptoms associated with aging, such as weight loss, fatigue, and memory loss (8) . Missed opportunities for an earlier diagnosis of HIV may arise because healthcare providers and older patients do not typically discuss sexual practices or drug use (5). Furthermore, this patient population is not usually considered at risk for HIV (2, 12) .
Inpatient providers should include HIV/AIDS in the differential diagnosis when managing older patients and they should know HIV screening guidelines. The CDC recommends that all individuals aged between 13 and 64 be offered HIV testing as part of routine medical care regardless of risk factors (13) . Individuals with risk factors should be tested more frequently (at least annually) (13) . Signed consent and pretest counseling are not required. Screening should occur during any contact with healthcare systems, including inpatient settings (14) . Given increasing infection rates in older individuals, screening individuals older than age 64 is reasonable. Hospitalization provides unique opportunities for routine screening. For persons without primary care providers, hospitalizations may be their only opportunity for such testing (15) .
At our hospital, routine HIV testing has been successfully implemented in our emergency department, and we are currently upscaling the practice to our inpatient medicine wards. Collaborative work involving leaders from the departments of Hospital/Internal Medicine, Infectious Diseases, Psychiatry, Pathology, Case Management, Nursing, Adolescent Medicine, Emergency Medicine, and Addiction Medicine has proven critical in the initiation, expansion, and sustainability of our HIV screening program. Patients that test positive are evaluated and educated by inpatient infectious disease specialists and are linked to appropriate outpatient care for ongoing monitoring and management.
As suggested in a recent publication by the JACQUES Initiative, a six-step process to systematic organizational change consisting of 1) stake-holder buy-in, 2) identification of an interdisciplinary leadership team, 3) infrastructure development, 4) staff education, 5) implementation, and 6) continuous quality improvement will be essential for a successful hospital HIV testing program (16) . All six steps may be led or facilitated by general internists.
Compounding comorbidities in HIV-positive patients
Age-related comorbidities can be exaggerated in HIVpositive patients on and off ART. Although many factors come into play, it is recognized that compared to younger patients, older patients with HIV have weaker immune systems (9) and are more likely to progress to AIDS if not on ART (17) . Persistent inflammation from HIV itself, even in patients on ART, is believed to contribute to increased morbidity, potentially exacerbating age-related illnesses (18) . Specific examples of such comorbidities are cardiovascular disease, and acute and chronic kidney disease. Polypharmacy and falls are also common in older patients.
Chest pain is one of the most common presentations hospitalists and inpatient providers encounter. Patients with HIV have a 50% increased risk of CAD (19, 20) and high risk of sudden cardiac death (21) . Even individuals on ART, with undetectable viral loads, have a heightened risk for CAD compared to those without HIV (19) . Yet, research has shown that less than a quarter of patients with HIV received aspirin when clinically indicated for prevention of CAD (21, 22) . Additionally, interventions recommended after myocardial infarction were carried out less often in patients with HIV (23) . Inpatient general internists aware of this disparity can intervene by initiating indicated treatment and preventative measures.
In considering cardiovascular risk factors, one recent study showed that patients with HIV are more likely to smoke and less likely to quit when compared to the general population (24) . Hospitalists can intervene by carrying out smoking cessation counseling and providing prescription nicotine replacement (15) . Obesity in HIV-positive patients is also increasing in frequency in the era of ART (25) , and studies show that hospitalized obese patients welcome inpatient providers to initiate weight loss counselling and teach interventions that can continue after discharge (26) . According to the HIV and Aging Consensus Project from 2012, providers should counsel patients at every visit to stop smoking and encourage patients on ART to avoid excess weight gain (27) . Thus, hospital providers can play a crucial role in initiating behavioral modification to help reduce cardiovascular risks in inpatient settings.
Hospital medicine providers should also be aware that acute and chronic kidney diseases are more common in older patients (28, 29) and that both are independently associated with HIV infection (30, 31) . For the general population, rates of hospitalizations due to acute renal failure (ARF) increased 346% between 1997 and 2011 (32) . The combination of older age and HIV are both associated with renal failure (33, 34) . Hospitalized HIV-positive patients are three times more likely to suffer ARF than those without HIV (31) . About 50% of ARF cases are iatrogenic and can result from radiocontrast, hypoperfusion (in the setting of hypotension or heart failure exacerbations), and medications, such as ACE inhibitors and non-steroidal anti-inflammatory drugs (35) . Inpatient general internists are in key positions to interpret laboratory results (i.e., basic metabolic panels and urinalyses), understand treatment options (i.e., discontinue nephrotoxic medication), and consult nephrologists when indicated (36) . Preemptive monitoring for decreases in renal function is important, especially for patients on multiple medications, some of which may require dose adjustment. Rises in serum creatinine, for instance, necessitate dose adjustment of the commonly used nucleoside analogue tenofovir to prevent further renal injury.
Polypharmacy is common in older adults, and medication regimens can change substantially during hospitalizations (37) . Medication errors of ART are common early during hospitalizations and can potentially lead to treatment failure and viral resistance (38) . Furthermore, older patients on ART are at an increased risk for adverse medication interactions (39, 40) . Holtzman et al. found that those older than age 50 compared to those younger than 50 were more likely to be prescribed an antiviral and nonantiviral combination that was contraindicated (39) . Since medication errors may occur before and during hospitalizations, hospitalists are in excellent position to intercept these mistakes. Ongoing monitoring of medication added or removed from treatment regimens is essential for averting adverse outcomes. Furthermore, optimal medication reconciliation upon discharge is essential, as medication errors in transitions of care are frequently implicated in readmissions (41) .
Fall-related injuries in older adults lead to hospitalizations five times more than any other cause of injury in this population (42) . In 2013, direct medical costs from falls were about 34 billion dollars, with fractures the most common and costly consequence (43) . Patients with HIV have lower bone mineral densities compared to the general population and are at a greater risk for developing fractures (44) . Both HIV and ART directly accelerate osteoporosis, and fracture risk increases over age 50 (44) . However, inpatient management of osteoporosis and fractures is often suboptimal. In one study, rates of in-hospital osteoporosis diagnoses in patients that presented with hip fracture were low (45) . Only 2% of these patients were started on calcium, vitamin D, or bisphosphonates during their hospitalization (45) . Managing inpatient general internists can also include screening for vitamin D deficiency and starting or optimizing medical care to reduce future fracture risks (27) . 
Conclusions
As the HIV-infected population ages, inpatient general internal medicine physicians are challenged to recognize and appropriately manage older HIV-infected patients in acute settings. A diagnosis of HIV may be missed when symptoms and signs mimic common conditions associated with aging. Obtaining a thorough social history, including information about sexual practices and other risk factors, is crucial. Because history may not be reliable, routine HIV screening is recommended. This screening should include older patients.
Inpatient healthcare utilization is higher among older than younger HIV-infected individuals. Factors responsible for longer hospitalizations and more frequent readmissions appear to be the increased severity of comorbidities, such as cardiac and renal disease, and the high rates of polypharmacy.
With 5,686 hospitals in the United States, the 8,575 HIV cases diagnosed in those older than age 50 in the year 2013 seem relatively small. Hence, it may be tempting to diminish the importance of this issue. However, increased coverage of our population by the Affordable Care Act is expected to increase the number of individuals seeking healthcare. Also, of particular importance, recently released results from the large, randomized Strategic Timing of Antiretroviral Therapy trials demonstrated benefit from treatment of HIV for those with high CD4 counts (46). These findings strengthen recommendations by the Department of Human Health Services to treat everyone diagnosed with HIV (47) . Because treatment can lead to prevention of spread of the disease, diagnosing and treating HIV infection is important for the individual patient and society.
